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* PREFACE

This report is prepared under guidance contained in the

Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
£ reported condition of the dam is based on observations of

field conditions at the time of inspection along with data
available to the inspection team.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-.
dition, and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Penn Nursery Dam: NDI I.D. No. PA-00470

Owner: Commonwealth of Pennsylvania,
Department of Environmental
Resources (PennDER)

State Located: Pennsylvania (PennDER I.D. No. 14-117)

County Located: Centre

Stream: Potter Run

Inspection Date: 28 November 1979

Inspection Team: GAI Consultants, Inc.
g570 Beatty Road

Monroeville, Pennsylvania 15146

'1 Based on a visual inspection, operational history, and
available engineering data, the dam is considered to be in~good condition.,

-The size classification of the facility is small and its
hazard classification is considered to be high. In accor-
dance with the recommended guidelines, the Spillway Design
Flood (SDF) for the facility ranges between the 1/2 PMF
(Probable Maximum Flood) and the PMF. Due to the high po-
tential for damage to downstream structures and possibly loss
of life, the SDF is considered to be the PMF. Results of
the hydrologic and hydraulic analysis indicate the facility
will pass and/or store approximately 92 percent of the PMF
prior to embankment overtopping. Based on screening criteria
contained in the recommended guidelines, the spillway is
considered to be inadequate, but not seriously inadequate.

Deficiencies noted by the inspection team included a seepage
condition along a portion of the downstream embankment toe
approximately 160 feet to the right of the left abutment
hillside and a minor vertical crack in the concrete spillway
overflow wall.( .

It is recommended that the owner:

a. Complete the current assessment of the seepage
condition at Penn Nursery Dam and immediately implement
remedial measures.
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b. Fill and seal the vertical crack in the concrete
spillway overflow wall.

c. Revise the current operation and maintenance manual
to include a formal emergency warning system that provides
for around-the-clock surveillance of the facility during
periods of unusually heavy precipitation.

GAI Consultants, Inc. Approved by:

Bernard M. mih Ixin, . tMW.FC

\JColonel, Coyps of EnpgLneers
District Ergineer

0$

BENR M. M;LUG14
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

PENN NURSERY DAM
NDI #PA-00470, PENNDER #14-117

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized
the Secretary of the Army, through the Corps of Engineers,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances. Penn Nursery Dam is a 23-

foot high earth embankment approximately 600 feet long,
including spillway. The facility is served by an uncon-
trolled, reinforced concrete, flat-crested, straight drop
type overflow spillway located 150 feet from the right
abutment. The length of the spillway crest is 40 feet.
Drawdown capability is provided by a 2.0- by 2.5-foot rect-
angular concrete box culvert located at the base of the left
spillway wingwall. Flow through the culvert is controlled
via a sluice gate operated manually from the embankment
crest.

b. Location. Penn Nursery Dam is located on Potter
Run in Potter Township, Centre County, Pennsylvania. The
site is located on the grounds of the Penn Nursery State
Forestry, just off U. S. Route 322 approxintately 15 miles
southeast of State College, Pennsylvania. The dam and
reservoir are contained within the Spring Mills, Pennsyl-
vania 7.5 minute U.S.G.S. topographic quadrangles (see
Figure 1, Appendix E). The coordinates of the dam are N 400
46.6' and W 770 37.2'.

c. Size Classification. Small (23 feet high, 293
acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).

. 1



e. Ownership. Commonwealth of Pennsylvania
Department of Environmental Resources

f. Purpose. Irrigation.

g. Historical Data. Penn Nursery Dam was designed by
the PennDER, Bureau of Engineering. Its purpose is to
provide the major portion of the water storage needed to
meet the irrigation requirements of the nursery. The facil-
ity was constructed by D. E. Smith, Inc., of Mifflintown,
Pennnsylvania under the supervision of the Pennsylvania
Department of General Services (formerly the General State
Authority) and was completed in November 1972.

Correspondence and data contained in PennDER files
indicate the facility has encountered significant seepage
problems during its brief history. In February 1973 seepage
was first reported along the downstream embankment toe to
the left of the spillway. No soil movement was evident and
it was observed that seepage ceased at pool levels below
elevation 1489 feet (4 feet below normal pool). At that
time it was speculated that the seepage was due to the lack
of a suitable cutoff beneath the left side of the embank-
ment. Subsequently, the pool was drawn down and a graded
filter placed at the downstream embankment toe. In 1974 the
seepage condition was reportedly stabilized and apparently
did not reoccur until June 1978 when it was reported that
the area at the downstream embankment toe to the left of the
spillway had become wet. Three months later it was reported
that a definite increase in the rate of seepage was evident
and that a serious condition may be developing. Fine earth
materials were observed to have been deposited along the
toe. Once again, the reservoir level was lowered, this time
by 2 feet, to ensure safety. The problem has not been
resolved to date. However, the PennDER is actively pursuing
the various alternatives available.

1.3 Pertinent Data.

a. Drainage Area (square miles). 3.1

b. Discharge at Dam Site.
Discharge Capacity of Outlet Conduit - Rating

curves provided in Appendix D (Sheet 11).

Discharge Capacity of Spillway at Maximum Pool
4210 cfs (see Appendix D, Sheet 6).

c. Elevation (feet above mean sea level). The follow-
ing elevations were obtained from available drawings and
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through field measurements based on the elevation of thespillway crest at 1493 feet (see Appendix D, Sheet 2, Note 1).

Top of Dam 1503
Maximum Design Pool 1502
Maximum Pool of Record Not known
Normal Pool 1493
Spillway Crest 1493
Upstream Outlet Invert 1480.5
Downstream Outlet Invert 1480
Streambed at Dam Centerline Not known
Maximum Tailwater Not known

d. Reservoir Length (feet).

Top of Dam 2000
Normal Pool 1400

e. Storage (acre-feet).

Top of Dam 293
Normal Pool 54
Design Pool 234
Design Surcharge 59

f. Reservoir Surface (acres).

Top of Dam 32
Normal Pool 12
Maximum Design Pool 29

g. Dam.

Type Homogeneous rolled
earth.

Length 560 feet (excluding
spillway).

Height 23 feet (field
measured; base of
stilling basin
to top of embankmentcrest).

Top Width 15 feet.

Upstream Slope 2H:IV

3



Downstream Slope 2H:lV

Zoning Homogeneous earth.

Impervious Core None indicated.

Cutoff Design drawings
indicate a partial
cutoff trench excava-
ted to rock along
embankment center-
line, to the right
of the spillway, 10
feet wide at base
with lH:lV side
slopes.

Grout Curtain None indicated.

h Diversion Canal and
Regulating Tunnels. None.

i. Spillway.

Type Uncontrolled, rein-
forced concrete,
flat-crested,
straight drop
type spillway.

Crest Elevation 1493 feet.

Crest length 40 feet.

j. Outlet Conduit.

Type 2.0- by 2.5-foot
concrete box
culvert located
at base of left
spillway wingwall.

Length 13 feet.

Closure and Regulating Flow through the
culvert is controlled
via sluice gate
operated manually
from the embankment
crest.

4
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Access Manually operated draw-
down control mechanism
is accessible from the
left abutment.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No formal
design reports or calculations are available for any aspect
of the facility. Design drawings, contract specifications,
and miscellaneous design data are contained in PennDER
files. A formal operation and maintenance manual dated
January 1973 by PennDER discusses design features of the
facility in detail.

b. Design Features.

1. Embankment. Available data indicates the
embankment is a homogeneous earth fill. A partial cutoff
trench excavated to rock is provided along the embankment
centerline to the right of the spillway. The upstream and
downstream embankment faces are both sloped at 2H:lV. Dumped
limestone riprap protects the upstream slope against wave
action while the rest of the embankment is grass covered.
The top width of the fill is 15 feet. Drawings indicate a
foundation drainage blanket and toe drain have been provided
(see Figures 2 and 3).

2. Appurtenant Structures.

a) Spillway. The spillway is an uncon-
trolled, reinforced concrete, straight drop overflow type
structure. The crest is 40 feet long and set 10 feet below
the top of the wingwalls. A reinforced concrete stilling
basin is provided immediately below the weir. It measures
40 feet by 40 feet and has a 2-foot high end sill (see
Figure 4).

b) Outlet Conduit. The outlet conduit is
incorporated into the spillway structure and is situated at
the base of the left wingwall. The conduit is a 2.0- by
2.5-foot concrete box culvert, 13 feet long, that discharges
into the base of the stilling basin. Flow through the out-
let is controlled via 24-inch slide gate at its inlet end.

c. Specific Design Data and Criteria.

1. Hydrology and Hydraulics. No formal design
reports or calculations are available. Information contained
in PennDER files indicates the spillway was designed to dis-
charge a flow of 3390 cfs while providing a freeboard of
1-foot. A formal manual by PennDER, Division of Completed
Projects, entitled "Operation and Maintenance Manual for
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Penn Nursery Irrigation Dam" dated January 1973 is available
at the main office of the nursery. The manual contains
miscellaneous design information on the entire facility as
well as outlet conduit and spillway rating curves, and a
reservoir area-capacity curve.

4 2. Embankment. Available design data are limited
to general information contained in the operation and main-
tenance manual, design drawings, contract specificaitons,
and correspondence from PennDER files. Standard compaction
curves for five borrow area samples are presented in the
design drawings with detailed logs of borings and test pits.

3. Appurtenant Structures. Design data are
limited to general information contained in PennDER files as
stated above. Correspondence indicates that the facility is
provided with an Armco medium duty sluice gate (24-inch by
24-inch) and Armco "CPE-2" manual lift mechanism.

2.2 Construction Records.

Design drawings, contract specifications and construc-
tion progress reports are contained in PennDER files.

2.3 Operational Records.

No records of the day-to-day operation of the facility
are maintained.

2.4 Other Investigations.

The owner through the PennDER, Division of Completed
Projects, is currently investigating seepage conditions at
the facility. The seepage was originally observed and
assessed in 1973. Correspondence related to the problem are
contained in PennDER files.

2.5 'Evaluation.

The data available aie considered adequate to make a
reasonable Phase I assessment of the facility.

7
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests it to be well maintained and in good condition.

b. Embankment. Observations made during the visual
inspection indicate the embankment is in good condition. No
evidence of sloughing, excess settlement, animal burrows, or
signs of maintenance neglect were observed (see Photograph 1
and 2).

As indicated previously in Section 1.2.g., the facility
has experienced a seepage condition at the left abutment for
several years. On the day of the inspection, the field team
observed a drainage trench that had been excavated several
feet downstream of the left abutment toe (see Photograph 6).
The trench is approximately 100 feet long and is cut about
160 feet to the right of the extreme left abutment contact.
The trench was apparently dug in an effort to evaluate the
seepage condition along the downstream embankment toe where
fine materials were observed. A v-notch weir has been
installed to facilitate measurement of seepage. The field
team estimated the current rate of seepage at about 30 gpm.
A wet condition still exists in the immediate toe area (see
Photograph 5); however, no seepage was observed through the
downstream embankment face.

c. Appurtenant Structures.

1. Spillway. The visual inspection revealed
that the spillway is in good condition. A vertical crack
near the center of the concrete overflow was the only evi-
dence of concrete deterioration observed by the inspection
team (see Photographs 3 and 7).

2. Outlet Conduit. At the time of inspection,
the outlet conduit was inundated and discharging in an
effort to maintain a low pool level /see Photographs 3 and
4).

d. Reservoir Area. The general area surrounding the
reservoir is composed of approximately equal portions of
wooded and grassy hillsides with moderate slopes. No signs
of slope distress were observed.

e. Downstream Channel. The stream (Potter Run), into
which the spillway discharges, flows in a generally northerly

8
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direction through a narrow, wooded valley that essentially
parallels U. S. Route 322. At a distance of about 1.2 miles
downstream of the embankment, Potter Run passes four resi-
dences which have been constructed in close proximity to the
streambed. Potter Run, in this area, is a swift moving
stream on a steep grade. Further downstream, approximately
1.7 miles from the embankment, Potter Run passes directly
through the community of Potters Mills, Pennsylvania. It is
estimated that in the reach between Penn Nursery Dam and
Potters Mills an embankment breach could result in a substan-
tial loss of life and extensive property damage. As many as
50 persons could be affected by such an event. Consequently,
the hazard classification of this facility is considered to
be high.

3.2 Evaluation.

be The overall condition of the facility is considered to

be good. Deficiencies noted by the inspection team include
seepage along the downstream embankment toe and a minor
vertical crack in the concrete spillway overflow wall.

ii'
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

According to the operation and maintenance manual, Penn
Nursery Dam is designed to be essentially self-regulating
with excess inflows being automatically discharged over the
emergency spillway. During periods of low flow in the dry
summer months, a 2-inch diameter opening near the center
base of the spillway carries sufficient flow to support fish
life in the stream below the dam. The 2.0- by 2.5-foot
outlet conduit is not designed to maintain low flow require-
ments, but to provide drawdown capability. Typically, the
sluice gate that controls flow through the conduit is opened
twice yearly to ensure its operability. In recent months
the gate has remained partially open in order to maintain a
low pool due to the seepage condition at the downstream
embankment toe.

4.2 Maintenance of Dam.

The dam as designed requires only limited maintenance
which is performed by Penn Nursery staff in accordance with
the procedures and guidelines set forth in the operation and
maintenance manual.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal system is in effect that would provide for
the warning of downstream residents during an embankment
emergency.

4.5 Evaluation.

As noted during the visual inspection, the facility
appears to be well maintained. A formal operation and main-
tenance manual is available; however, it is recommended that
the current manual be revised to include a formal emergency
warning system that provides for around-the-clock surveil-
lance of the facility during periods of unusually heavy
precipitation.

10j



SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports or calculations are available.
Information contained in PennDER files indicates the spill-
way was designed to discharge a flow of 3390 cfs while pro-
viding a freeboard of 1-foot. The operation and maintenance
manual contains some design information including outlet
conduit and spillway rating curves, and a reservoir area-
capacity curve. Data from the available rating curves is
considered valid and was used in the analysis contained in
Appendix D.

5.2 Experience Data.

Daily records of reservoir levels and/or spillway dis-
charge are not available.

5.3 Visual Observations.

On the date of the inspection, no conditions were
observed that would indicate the spillway could not perform
satisfactorily during a flood event within the limits of its
design capacity.

5.4 Method of Analysis.

The facility has been analyzed in accordance with pro-
cedures and guidelines established by the U. S. Army, Corps
of Engineers, Baltimore District, for Phase I hydrologic and
hydraulic evaluations. The analysis has been performed
utilizing a modified version of the HEC-1 program developed
by the U. S. Army, Corps of Engineers, Hydrologic Engineer-
ing Center, Davis, California. Analytical capabilities of
the program are briefly outlined in the preface contained in
Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with
procedures and guidelines contained in the National Guide-
lines for Safety Inspection of Dams for Phase I Investiga-
tions, the Spillway Design Flood (SDF) for Penn Nursery Dam



ranges between the 1/2 PMF (Probable Maximum Flood) and the
PMF. This classification is based on the relative size of
the dam (small), and the potential hazard of dam failure to
downstream developments (high). Due to the high potential
for damage to downstream residences and possibly loss of
life, the SDF for this facility is considered to be the PMF.

b. Results of Analysis. Penn Nursery Dam was evalu-
ated under near normal operating conditions. That is, the
reservoir was initially at its normal pool or spillway
elevation of 1493 feet (MSL), with the spillway weir dis-
charging freely. However, the usually discharging outlet
conduit was assumed to be non-functional for the purpose of
analysis. In any event, the flow capacity of the outlet
conduit is not such that it would significantly increase the
total discharge capabilities of the facility. The spillway
is an uncontrolled, reinforced concrete, straight drop over-
flow type structure. All pertinent engineering calculations
relative to the evaluation of this facility are provided in
Appendix D.

Overtopping analysis (using the Modified HEC-1 Computer
Program) indicated that the discharge/storage capacity of
Penn Nursery Dam can accommodate about 92 percent of the PMF
(SDF) prior to overtopping of the embankment (Appendix D,
Summary Input/Output Sheets, Sheet C). The peak PMF inflow
of approximately 4905 cfs was slightly attenuated by the
discharge/storage capabilities of the dam and reservoir such
that the resulting peak PMF outflow was about 4860 cfs
(Summary Input/Output Sheets, Sheets B and C). Under the
PMF, the embankment would be overtopped for approximately
2.5 hours, with a maximum depth of inundation equal to about
0.5 feet above the low top of dam elevation of 1503.0 feet
(Summary Input/Output Sheets, Sheet C).

5.6 Spillway Adequacy.

(th Although Penn Nursery Dam cannot accommodate its SDF

e PMF), the possible downstream consequences of embank-
ment failure due to overtopp.ng were not evaluated. In
accordance with Corps directive ETL-lll0-2-234, breaching
analysis was not performed, since the facility can safely
pass a flood of at least 1/2 PMF magnitude. Since Penn
Nursery Dam cannot accommodate a PMF-size flood, its
spillway is considered to be inadequate, but not seriously
inadequate.

12
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observations the em-
bankment is in good condition. The seepage condition noted
at the left abutment is presently the only major concern and
should be rectified as quickly as possible. It was noted
that the owner is currently investigating the condition and
remedial recommendations are expected soon. The reservoir
level is being maintained below normal pool to curtail
seepage.

b. Appurtenant Structures.

1. Spillway. Visual observations indicate the
spillway is in good condition. The vertical crack noted in
the overflow wall should be filled immediately to preclude
further concrete deterioration and corrosion of the rein-
forcing.

2. Outlet Conduit. The outlet conduit was
functioning during the inspection and was totally inundated.

6.2 Design and Construction Techniques.

Correspondence, specifications, contract drawings, and
construction progress reports indicate that the facility was
designed and constructed in accordance with generally
accepted practices.

6.3 Past Performance.

According to available correspondence and discussions
with representatives of the owner, the facility has per-
formed satisfactorily since its completion with the excep-
tion of the persistent seepage along the left abutment-
embankment contact.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and may be
subject to minor earthquake induced dynamic forces. As the
facility appears well constructed and sufficiently stable,
it is believed that it can withstand the expected dynamic
forces; however, no calculations and/or investigations were
performed to confirm this belief.

13
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection suggests the facil-
ity is well maintained and in good condition.

The size classification of the facility is small and
its hazard classification is considered to be high. In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for the facility ranges between the
1/2 PMF (Probable Maximum Flood) and the PMF. Due to the
high potential for damage to downstream structures and
possibly loss of life, the SDF for the facility is con-
sidered to be the PMF. Results of the hydrologic and hy-
draulic analysis indicate the facility will pass and/or
store approximately 92 percent of the PMF prior to embank-
ment overtopping. Based on screening criteria contained in
the recommended guidelines, the spillway is considered to be
inadequate, but not seriously inadequate.

Deficiencies noted by the inspection team included a
seepage condition along a portion of the downstream embank-
ment toe approximately 160 feet to right of the extreme left
abutment and a vertical crack in the concrete spillway
overflow wall.

b. Adequacy of Information. The available data are
considered sufficient to make a reasonable Phase I assess-
ment of the facility.

c. Urgency. The recommendations listed below should
be implemented immediately.

d. Necessity for Additional Investigations. An in-
vestigation of the seepage condition is currently in pro-
gress. No additional investigations are currently deemed
necessary.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner:

a. Complete the current assessment of the seepage
condition at Penn Nursery Dam and immediately implement
remedial measures.

b. Fill and seal the vertical crack in the concrete
spillway overflow wall.

14
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c. Revise the current operation and maintenance
manual to include a formal emergency warning system that
provides for around-the-clock surveillance of the facility
during periods of unusually heavy precipitation.

15



APPENDIX A

VISUAL INSPECTION CHECKLIST AND FIELD SKETCHES
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GAI CONSULTANTS, INC.

CHECK LIST NDIID# 00470

HYDROLOGIC AND HYDRAULIC PENNDER ID # 14-117
ENGINEERING DATA

SIZE OF DRAINAGE AREA: 3.1 square mile

ELEVATION TOP NORMAL POOL: 1493 STORAGE CAPACITY: 54 acr.-ft

ELEVATION TOP FLOOD CONTROL POOL: - STORAGE CAPACITY: -

ELEVATION MAXIMUM DESIGN POOL: 1502 STORAGE CAPACITY: 234 acre-feet

ELEVATION TOP DAM: 1503 STORAGE CAPACITY: 293 acre-feet

SPILLWAY DATA

CREST ELEVATION: 1493 feet.

TYPE: Uncontrolled, reinforced concrete, rectangular, straight drop.

CREST LENGTH: 40 feet.

CHANNEL LENGTH: 54 feet.

SPILLOVER LOCATION: 150 feet from right abutment.

NUMBER AND TYPE OF GATES: None,

OUTLET WORKS

TYPE: 2.0-by 2.5-foot concrete box culvert.

LOCATION: Base of spillway left wingwall.

ENTRANCE INVERTS: 1480.5 feet.

EXIT INVERTS: 1480 feet.

EMERGENCY DRAWDOWN FACILITIES: 24-inch slide gate.

HYDROMETEOROLOGICAL GAGES

TYPE: rain gauge.

LOCATION: Adjacent to nursery office.

RECORDS: Daily.

MAXIMUM NON-DAMAGING DISCHARGE: Not known.

PAGE 5 OF 5
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APPEN4DIX D

HYDROLOGY AND HYDRAULICS ANALYSES



PREFACE

The modified HEC-1 program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of
the overtopping potential of the dam; and 2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failures of the dam. Briefly,
the computational procedures typically used in the dam over-
topping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reser- oir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

C. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), time(s) of the peak dis-
charge(s), and the maximum stage(s) of each routed hydro-
graph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as shown below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

c. Development of a failure hydrograph(s) based on
specified breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak and maximum water surface
elevations of failure hydrographs for each location.

D-1
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: PENN NT1RSR1V QAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = 2 INCHES/24 HOURS (1)K

STATION 12 3

PENN NURSERY
STATION DESCRIPTION P NS

DRAINAGE AREA (SQUARE MILES) 3.1

CUMULATIVE DRAINAGE AREA(SQUARE 
MILES)

ADJUSTMENT OF PMF FOR
DRAINAGE AREA LOCATION M

6 HOURS 121
12 HOURS 131
24 HOURS 140
48 HOURS 147
72 HOURS 149

SNYDER HYDROGRAPH PARAMETERS

ZONE (2) 18
Cp (3) 0.50
Ct (3) 2.10
L (MILES) (4) 3.8

Lca (MILES) (4) 1.9
tp a Ct (L Lca)0 3  (HOURS) 3.8

SPILLWAY DATA

CREST LENGTH (FEET) 40

FREEBOARD (FEET) 10

(1 )HyDRoMETEOROLOGICAL REPORT 40, U.S. WEATHER BUREAU, 1965.

(2)HYDROLOGIC ZONE DEFINE BY CORPS OF ENGINEERS, BALTlMORE DISTRICT, FOR
DETERMINATION OF SNYDER COEFFICIENTS (Cp AND Ct).

(3) SNYDER COEFFICIENTS

( 4 )L - LENGTH OF LONGEST WATERCOURSE FROM DAM TO BASIN DIVIDE.
Lca LENGTH OF LONGEST WATERCOURSE FROM DAM TO POINT OPPOSITE BASIN CENTRCID.

D-2
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Geology

Penn Nursery Dam is located ir t he App)] -in Mot.tain

Section of the Valley and Ridge physl: glaphic .vinoe ,f

central Pennsylvania. This rogion is characterized by a

series of northeast-southwest trending paral]el mc untains

and intermontane valleys. Intense lateral compression fron

the southeast produced a series of high amplitude anticlines

and synclines in the formerly flat lying strata. Folding of

the rock strata was followed by uplift. Subsequent erosion

cut valleys in the softer, less resistant beds and left the

harder resistant strata as high mountain ridges.

Penn Nursery Dam is located on Potter Run in Triester

Valley wh..ch is flanked on the northwest- by Triester Mountain

and on the southeast by Sand Eount,.iin. Strrct-.rally, tke

dam end ief-;ezvoii are locited in a tiqhh-ly foldeA area w'Ltn

p lunging s :nc.Ilm and antic-ine complexes

Be,:ocki urderlyinr the dait: consists of .i'.

dr*ik-gray, shale and thin (ray s-nrlstone Leds" representii.g.

the Reedjville Formation of Oidovican age. .hcddinq dips

approximately 15 degrees. Sep:,raticns along bedding and

cleavage, which dips at. about 80 degrees aze the dominant

fracture planes. The upper 2 to B feet of rock is highly

fLactured with moderate fracturing oc'uring with depth. A

weathered zone of fragmental shale, partly decomposed and

ranging in thickness from 1 to 3 fceet ovetlies thi rel.ativfwv

fresh rock."



"Along the proposed dam axis and above a surface eleva-

tion of approximately 1,502 feet, the overburden consists

predominantly of brown silty fine sand. In the lower,

central part of the stream valley, along the dam axis, the

overburden consists of layer! of clayey silt, silty sand and

gravel and clayey silt with gravel. These sediments repre-

sent floodplain deposits of Potter Run".

1Rose, C. W. et. al., "Subsurface Exploration, Penn Nursery
Irrigation Dam, Potler Stream, Centre County, Pennsylvania".
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